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TRANSACTIONS, AJOJUCA.N OJ:OPRYBICAL UMJON 
almost aolely u turbid IUlderflOW9 111 bo41H ol ltlll water, gpectallJ I.II raenoira tllat are fed 
bJ muddy rl'ftn . DenllltJ-CllU'rentlt are not Umlt.11 to under:flon, be they turbid or ottaenn... 
Thell' occurrence ta coaflDed neither to re11erwln 111 partlC1ll&r nor to bocllell ol water~ paeral. 
Jl'or ua.mple, dllllt lltorm.s -111 are triae denllltJ-cvnntll C- 1 al "Rllfenncn" at ead al 
paper). Tiie importance ol the atmOllphere u a tral\llportiq llDd llOl'tbll apat ta well ban, and 
bu been demonetrllted clearly bJ eYldence pfhered bJ JOHAN AUGUST UDDEN [Z), BOWARD 
ELWAY PREE (3), and m&l\J others. The fact tlat needll wider recopttloll lll tbat tbe abaOllpher-
lc tnupOrtatloll ol Mdlment Ill aceompliabed ftl')' la.reel)' bJ denlltt7-curnnta. 
Altbolach -e qiwitltatln dala are a'f'llllable u to the kind ol Md.lment Ua.uportecl bJ 
denait;y-c:urrente. the)' an too few to jut1fJ cooclulona other tban tentatl'ft onee. All to the 
't'Olume of Mdlment traiu,pcu•tect. there Ill apparently a complete ablence of quanlilatln date. al-
tboq.11 a la:rle bod)' ol accellnt ~llatift dala bu been obtained elllce 111311 bJ tbe United Slate• 
Bareau al Bllclam.alian at Lab Mead Jt], and-• nluble lnfol'DlllUClll bu bHa ptbered bf the 
Unit.It State• 8oU c-nat1on Benice at Lake ............ near Cle-, &oath Carolina {IS). 
Wltb tbue ~,_.. acepl1ooe preMat-daJ uttmatn .. to tba fllllllltitJ of ...u.nt trane-
pon.d bJ dellllit;y-cu.rrenta mu\ be bued apoll Hfdence tut Ill U ~ M .... ete, 111-
41rect alld, eclllllltflcally, u matillfactorJ u tMt aftlla!>le to 1JDDSlf Dal'lJ a llalf cllldla1')' qo. 
M-iu.le _...,.. ol maldnc mecbuical aml)'we al eeclJmeate law bHa. llimpl.lfled and ftlltlJ ~ (e], and new -pung tecbnJquee and lutrumente baw been den1oped. for - ln ln-
Mdlmerit -..pended by water ['1). 81nce l'RBB po1nilld mat the ~u pnftlent 
111 1811, Utile, U an)', Pl"OIP'Mll bu been made ln tbe tec:lmlque or tba ~- for llCeomplJllhlnc 
tbe 1llllCla mon dUflcalt tuk al. o111aJa1nc tru eampi• of eedimeat eupeDdlld la ihe atmollpliere fl]. 
If tbe preMnt paper doell eo more tllan make n1dent tbt Med for more and better elate. lt will 
....,. aened a worthy pu"PC9e. 
The QmmtitJ al. 8ediment Tra.nllpol'Wd bJ Denait;)'-Carreata 
Data are ina1lable 1IPOG wb1ch to balle a ...-bl.J dependablAI eetimaW u lo tbt ...,.utJ al. 
Mdlmnt tnuparted bJ tvbtd underflon at Laite M...s atnce lltionp bepn an Pebrw.r)' t, 18311. 
Por the flnt 1J moat.1111 ol stonp, water wu ralllued tlu'wlll a dlftnima-llllmel at apprasimale~ 
lJ the normal 1--watn lllft1 of the Colorado R1ftr. Thlll dlllclarp DOrmallJ wu c1.u bllt at 
leut foar lim• dll.rlnc 11131 It bM:aae ftl')' muddy a.Jt11o11sb tbt arface ..U.r la tbe -noir re-
mahled clear. Thlll lndlcated tbat bU'tlkl underflawlJ 1"1N re&elWIC tlle clalll. KATHAN C. GROVER 
and CllARLB8 8 . BOWABD eettmatecl that u mudl u 11,000,000 tm11 ol flae lllllltmeat, no.pt bJ 
dellltlty-curreate lllto lower Lake Mead, wu 4lllcbarpd tllnNP the llllmll-matleta dllrhlc tbe SIS 
daJll ol tmbtd CNU1cnr Ja HSll [9}. Bad tlWI MCliment remallled Ill. tbe 1"81141noir and readied a eoa-
catratlan o1 eo poande drJ ,,.ipt per c:ubtc foot, u -w ba.,. oeeupWd .,eoo acre-teat o1 •tone• 
.pace. T~ thlll Ill a -l'ftttft uttmate. l'tne IMldimellt, cl9polllW 1lllder wat.r and 
110t nbjected 1o COlllpaeHoa bJ apclllal'e to tbt all', m&J baw a cmceatratioD of 1- tllaa IO powidll 
Piii' COlbJc foot. 
8lDce Mqo 1, 11n, wU:Wrawai. .. .,. been ma11e thrcJaP tow.n at 1-la no and too feat 
ldPar tM.n tbat of tbe tallml~ Mo lm'bld watar ... been dlNlarpd and. tllenfon, all ..U-
aat tnupol'tlld bJ dllultJ..aarnatll ... bee NblJnad wUllla tlla rael"Nir wlleN 1t ... fonaed a..._.,... llllllt al.,.. tMt ........ wpetr-. for~ 4tO ..U... It la pomtbJe tu•-
tlmatll die qautltJ of Nd1aaal ta ala Jelllt bJ Mins •-.ate al ...U•wt-c•ilrtltioD and 
daptll alllalMd bJ tlla 8llr9a al Recla•ettoa la ooajaKtiOD wtl1l datz cmabLlaed ta tllll or1Plll1 
apK!t)'-table prepued bJ tllll lloll C-rn.tloa llen1ee [101. Calc.lUM .-ala .... tllll 
w dally rat8 of ...U• ... -l•lioa la tlle ..._upd laa appeare tu..,..._ allomt 
111,000 tau, or llUCMl7 ....,. t1111a 100 acn-teat at eo pOlllldll par eabio foot, for tbe penod f~ 
11111.7 1, lllM, ID Deeeabel' 1, lMl. Tllill le ~...,.. tim• tbe rate of eed.buat-clill-
dlup u calwatad bJ OlllOVD and BOWARD for 11 mmt1111 of 1111. 
~ --.it)'..cunata proliably pla7 .. 1-portlult part ... tnuportatka of ftM Mdl-
--..-....r ......, ~ ...... bads. of llUl1 ,,...r, tbetr a.ettytt:r la llOt 1.1.mJtM ID -11 cire-m....... • ................. alms ..._._ ... Oil ......... 1,. ll1llJ.1ow botloma du1ac 
etonu, Dll tllll ....-1oa11 of U.. pu1iGlell erwt.t la ala _, ._ ._lt:r..ftr1'911ta u 
tbere are ..,.._ 91Gpell dowll Wld$ CM)' _,. ....-. '!"-' die hie~ port:tm of tbe Miit· 
..-. 'lleeaw 1t wiDll la llUP ••• Jampr, Ill eanted awa7 Seto Meper watu, bllt tllll -r 
portiaa le I d 11 ltlld ftl'F ...-.&ldJ", 'ftlll ....... _....... mAJ" Dot M --- llleo 111191! I Pllknl 
at au. U..UJ It Ill ....... taial-U.S ... tnMportau. - ... ~ ........ ·~-
--.a,. If OUnM9 aia at tlle U.. tllll a1111111._. an ........ (11). Tide .WW faila ID 
.......- .. fact ...... ..... ....._ la,..._.,. ,, ....... ftl')' ... --- ....... 
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andertlcnn. Perhaps Hi8mic cllablrbancee CJ"Hte other wspenalou at deptha tbat are Dner 
reacMd bJ nu the m09t 'f1olent etorm--ne. It JMHllU entirely paealble tllat the total .w.me 
ol the Hdiment trauported bJ equeoaa denaJty-currente SllrJIUM• U.t ol the eedl.meiit carried 
to the oceans bJ all the riftn ol the world. 
~or dut-atoruuo inwln from at ... buDdred to mon Ulan a million cubic mil• ol at-
mo.pbere (12]. From nldence tJDDBN bad a~e for 32 dut-etorm.e, be calculaUd tMt tM 
1oe4 ol euapended Mdiment ranced from 1110 to 121,000 tone per cubic mile ol tarbSd atmO!lpbere 
(U]. If the latter flpre -m• 11A1'9UC111able It le well to remember tbat II the eupended putJ-
clee ban a meaa deneity ol 2.2 &Dd the Ndiment-concentratlon le 1 part per 100,000 bJ 'l'Ohame, 
tM dut-loed will be epprcmmat.ely 100,000 tona per cubic mile. 
81ach eridmee u baa beea ptheffd dllrlnc the preHnt century doee not lncl1cate tbat UDDD'S 
..um.tu eboald be rejected. A dut-etorm tbat oriefnaled west ol the M1uiulpp1 Rl .. r pe....s 
onr WuhlnCtOn. D. c., early In May 1934. Vl.eJbWty waa ndDced to balf a mile. Prom data 
ptbeffd onr Wuhlnetm It waa ut1mated tbat the cluety air-m.ua coatain..S epprozimately 100 
tale ol Hdiaumt per Clabtc mile (14]. Tb1e le equiftJ.ent to 20 parts per millloa (ppm) bJ weJcld, 
bat only to 0.01 ppm bJ YOlume. 
On Jim• 5, 19311, a JllpllneM dut-storm conred 'B,000 aeree ol ftlaable farm-land on Bok-
llaldo leland w1t.b an lncla ol fine HCIJ.ment (11]. AeRmtnc tbat W. lrnh depoait bad a denetty .la 
al.bl ol 1.3, It wetped ~Y 10,000,000 tone. Tb1e would be equal to the toCal Hd1meat-
load from 10,000 cublc lllilea ol atmosphere In wbleh the a..stment-coocentrat:ka waa ta Ura• u 
cr-t u In the WuJWictan etorm. It Mem.e proi.hle, therefore, u.t tile concentrat1oa waa actlDl-
ly nry macll creater tban the nauted nl:H--rnatu, perbapa. Ulan the hJcMtit eetlm.eta made 
bJ Ul>DSN. 
ID March Hll a lltorm ecattend dut from Iowa to Maine. It wu nttmated to .._ depcmtled 
U.I toae ol Hdtment per....,. mile at UadJ.eon, WIKCIUID (11]. On Bc*b.Sdo 1elaall tM fJpn 
wu pnlllallly DOt far f.-- 15,000 tou per 9qll&N mile. ID some ol the fa.auM9 fal1e ol a1rocco 
dlUlt In Bu.rope the data Indicate depomlte ot u lll1ICh u 30 sra- per ..-n meter (1'1). 0. Bok-
llaldo It wu appl'Gldmately 30,000 crame per equan meter. It le at lntareet tbat the .llS!IWI 
Weather ~ commente u.t the }apaneH etorm waa one " rlftl.lnc t1-e ol the W Stataa' 
DutBowl 11. 
Baca COllllty, Colorado, Hae ~ the ceatar ol an aorm- dut-bowl tbat me--. anu la 
Colorado, Nabru11a, 1tauu, Olrl•homa, Tm.a, &Dd N.,. Matco. Dvi11a 1131 Baca Comat7 mt• 
perlaaced dut-111orm.e ln whlcll pedeatrlau collided Willi ou anotller beca- Tialblllty wu re-
duced to saro. Jllchway tram wu paralyud, &Dd upqd dWplay-wiadon ware 80t 'f1alllie Ir-
a d.letance ol 40 feat. A'f1aton reported dut at altUudu ol 15,000 to 20,000 feet fH] . TM fH-
quaocy ol dut-storllUI ID tllat area le Uowa bJ the recorda ol die tJa1t.d Sia* Waatllar Bu-. 
at Amarillo, Tuu. ~ ,JaaDary 11, 1ns, &Dd l'ebrury 21, 1931, w. 8tatka ~ m 
suc:ll atorm11. In 24 ol tbeM 'f1etbWt;y WU redaced to 1- tllu 500 feat, ad la 35 otMn to 1-
thu ball a mile. Altboacb ..._ ll1orllUI coatlaaed for Ml llooan or laoicer, tlle rt'VllP daratiaa 
for the 8Dt1re Mrlft waa lieD a.o.r.. 
Sinca World War I pnu:Ucally all top-80Jl ... beea ld11pped bJ atlaolplln1c .....,.-cvreata 
11--rat~ ..-n mil• in w. partlc'Glu .._.11ow1, and~ n •Tl par cam ... 
beea blowa from a m11d1 er-tar area (IO). Tiie total .....i..ma l'mDONll dlutms tM l.ut ........-. 
catuy ir- We ud otller America dut-bowlll wW -r be bow1I. bat tt ~ ...id lie 
a-...d la able mil• ntMr tllu la a1l11- ol to.II or ..,_,.. ol acre-feet. 
81Dca ti.a c1a,. ol the poet llOJUB. falle ol dil9t •n beaa recorded la hrOpa [ll}. J'roa 
meteorolopcat ~ It ... beft demoutrued tMt w. .,._ - tr- tM l!laliaft. ..,. a..re 
la enry ~ forMUnbls tMt tliat cr-t ~...-. ia tM ~t ol proa...-~ bJ 
W'illd. TM 8Ull tllat rama!u le too _,... to be ~ tnDllpcl:rt94 bJ • ........ rlc .._.,._ 
~. AcOOl'IUIC to nKS, u aftnp ol aon tllaa 1-1/1 _... ol aaa.rtat ,._ tM 4IMint 
... beea ill11u.u.d onr _. ol hrOpa bJ ~in the tllrea ~ 1161,..ra dlutms 
'Wllld• U.re ... ......uo .... cans.- ol ti.air~ (12). fti8 mtww ... beaa sr-
W'ida d.rftlaUoa la Kiaauttc lltaratare. By ref•rrlae to t11a data -•1*14 u a lluta tor am -. 
u.at., tt will lie - tllat two atonma• arttba.tlcal anon ....,. ..-1184 la a blal flpre tllat 
la 100-fol4 too JdP. l"RSS'S ..U-.. - J'WW9N .. Ull -y M a l'Ollll w; • la llllt .,._ 
pGllWd. ....,,.r, bJ tile data .. Rllalt8. 
CBAa.LU BOLLIN DYU ...._._ t11at 0.01 acll ol w1bw1t la ......... ~ "7 ..,__ 
'10 
•Iona.a alCJllC thew-rt Rl•n (H], and BOBUMIL IJllJOJt ctYU - - u tllll rate ol &CC'llJll• 
ulatloa ol MiUlulppl Vall~ 1- (U]. lt will be noted tbat tbeM rate• are roach11 fin and 
JO tlln .. u creat u !'RBI 11..um.te fftl' •irocco dut In Europe. PUB arl'IHd at a fipn ol 
not lea than - lllCh per ceatm'J u the rate ol acewnlatlon ol wind-borne 4ut In U. Mlal111tp-
pt Valle1 f~:li.:,18 ..umate la bued upon tbe statement U.t abollt 0 .02 Inch wu depollltM at 
llodtYtlle, dlU'lne a •to.rm In J~ 1891. In the upt ol the !mown ~t occurrence 
al ---nonu onr the state• west al the VtllalaaJppl, PRBB .._..._ 0.01 lllCh u a reuonable 
nttmat. al the mean amnaal cl9pmlt. Bat Jl'Rl!:B aleo 8tatea that the dut deposlQd at R.oclmlle 
UllOUDt.cl to 1.llO Jl'Ull.9 per lll(aUe ..tar. U It la -eel that the deultJ ol thla dut wu 1.5 
(a fJpre freqaently ued IA Surope for ncb depolllta) tben there wu one C11bic centimeter per 
9flUH -ter. u, boweHr, tbe depoelt wu 0.02 tnc:.b tb1clt there 8hoald laff been more !ban 500 
C1lblc centimeten per 11qa11.n meter, with a total wel&bt al 780 IJ'alll8. It would -m probable 
that ol tbe hfo tJpea al data nbm.ttted, thoM hued llPGD wel&bt woakl be more acceptable ti.a 
thoM bued on deptb-meuvementa. Bad l"RBI 1111ed the 'fttcbt, lnlltead ol the deptb-~­
meat, and redlac:ed thle by llO per cent u be did the deptb-mMftHmut, be YOllld baff been 
forced to coac:lade tbat tbe rate al depoeltlon wu nch that ll0,000 :rean would be nqaired to pro. 
dace a depollU one lncb tlllck. Ill mplte of tlala, the &Tllllta al lhll lut quarter-cenbarJ make FREE'S 
utimat. appev to be better than the data nlmaltted to support It. 
SYldece al ctut-atorm.a ol the put la to be bad 1n loeea-depoetta, the greatut ol which are 
to be foud Ill China where beda occaalonal11 l"ftCb a thldl:nu9 al Nftral lnmdred leet. Tbe 'fUl 
loeH-depoalta that -r tena al thon•nd• al ......- mllH al tM M!uiealppl Valle1 prGbablJ 
lad their OrlCin In the apoeed Cretacewa and Tertiarf to.rmatll:loa foud on the Rich Pla1u 
from WJomlnC to Tau [Ja, J'I), and In the outwuh al reeent slacJal periods (28] . 
It la ll:nown tbat " sraTttJ wtnda" al great 'f10lence beep down trom the lCJ pla*-a al 
Greenland and Antarcttca. and tlal tbeJ loee their bJcb fflocWee and die out retber npldlJ u 
tbeJ flow out cnu ta. open - [211). 8llch wind8 awe their comparattfflJ" bJcb den.a.IQ' lo the fact 
tbat they are mucb colder and clrler than U. atmoepbere at the marc:tna al tbe lce-c:apB. Ullqlae•-
tlonabl:r tbeJ are denel!J-currenta. lt la reuoaable to bel1rn that a1m1l&r wlDU cban.ctmrised 
perlode ol 1laclaUoa IA lbe llluJulppl Valley and that Ibey entra1ned la.rp qaantlUee al rock-
nau:r and other fitl• debJ'U wliJdl '""' ~led, at llO great d19tue .. u 1-. 
Volcanoee are tbe sreateat lllncle -rce al atmOiipbertc dut. A fact tbat la not purally 
recop1sed la that the w1nd8 lbat accompany 'f1oleat 'fOlcutc ectlTttJ often are dcoultJ-CllJTetll 
tba.t are pl'Oduced more or leea completely by the ffrJ aedlment Ibey trauporl. TbeJ are, there-
fore, tarbtd anderflaon. In tbe 8lrlctut - · One al PLINY'S leU.n ccmta.lna a YiTid 8J9-wltnea 
acc:-a ol tba dut-cloadll tbat 'ftre prodaced by Veea'f1u when POIQPeU wu deaboJed In 'l'I AJ>. 
[SOJ. 
van-~ baff Htlmatedlbat In lta erapticm ol 18117-boro•Jec:WU,IO,or•c:uMc 
oan. al.._ u.t wu -alered Offl' an arw. al tl,000,000......,.. m11 .. (11, 12, H]. Tllla enrp-
U., 1Jlle tllat al KnJlatao In 1883, prodnced rather ~ depo9tta Hftral lac:bea -.P at a dla-
taace ol 1,000 ..U.. l:ka.1:. bl8 "!JIOrl to tba l"wteb Ooftnamnt on tbe e1"lqltioa ol KrUatao, 
R. D. M. VEBBUE tbat 4.1 C1lblc mllee ol material wu thrown oat, and tlllt abcMt one-
tldrd. fell at a dlatuce of more than 15 km m- tbe 'fOlcano (H] . Tbla dut le aJd lo haft Nt-
ti.d all crnr tbe worJ4. Pill& la8 -aated dUa on a .larp auabu ol enptioaa la 91U'loae parl8 
ol tbe worW, and CU. _,. tutueee ol 'f'Olcule -.i bet.ac carried by tbe atmoliplteN from 100 
ID 1100 mJlM and Mpaslt.11 In laJWN ol qprec:IBIM tblclmeea [HJ. Accordlac to eaff_t .. bJ 
H . 1. BBALSB. ~ eoo nbte m.1lM ell n.. matierJaJ - •lect.d rrca tba world'• 'fOl-
- tn t1a11 c:eatarJ _. a mu ~ t'l'IO and ltto, and a .,.17 1arp pereentap o1 tide,,.. 
al .SW tllal CCN1d be J'MdUJ trueporW by u. ........ re (:t'T]. 
Tbe ft'Sdnce tbat .. bMn preeated In u. foreplns ~ la • fair ........ ol tbll lr;lnd 
ol 1111.....u- dial 111 uail.W.. n la ob'fbe tlial -re baatc ta.eta, ~ .-.Utlltlft ata. 
are llMded IMlfon dta biq)ortance al deaaily_,.,...ta u tnuportlllc .,._.. - ,be _...,. --
euuely. 'nMlre can be no 4oalll, boweft.-, tbat U.U- role la a major - · 
The ltlll4 °' lled!mftl ~"' o.atty-cvnate 
umnr _.....,. an.r -•nbl• .._.of wtlldblawa .._ r-~ - ... -
... rimnt'tt«m, lllat Ordinarr ....... ,,...., - ~ait .... , ,, .. ~ ..-uU JU'tl-
dee tlllld are larpr tllu 0.1 - la 4luleteJ' [H). ~to )OllAIQfSI WAI..Tm ~ 
.... two - Ill ..... ,. - ... tnuportllllllJ tile ..... bd lllllt 1MW ta •• .... .......... 
tile B1M of peu nn1J may be carrt.e4 a1a1s (ft). PRIS ...... tliat L W. PUllPSLLY, OSJUIAllD 
















































































































































































































































































































































72 TRANSACTIONS, AMElUCAN GEOPHYSICAL UNION 
1a llnown about the depth ol now at the three raerYOln but It 1a certaln that the deNity-cUtferwce 
1a mucll creater at botll Lake Mead and Lake ArtlNr tllan at Lake luaqueena. and tll1- factor alone 
may lncreue nlocltlea wtflclet\UJ to olfaet the effect ot flocculation. 
Santa Anita Re•erYOlr, In the San Gabriel Mountaw, neu Arc:adia, CallfornJa. la approz.1-
malelJ half a mile In leqth and baa a mean bottom-alope In u~u ot 300 feet per mile. Darin& 
the sreat mtorm ot Marcil 1938 an underflow ot HClllDent and debr1a reaci.ct the dam and ncCffd-
ed In cloaln« hro outleta that were operatlnc and fllllJ open (44]. One ot theM oatleta la located 
21 feet abon the other. Before the storm the bottocn ouUet wu 1'1 feet abon the aediment-lnel. 
After tbe mtorm the top outlet wu 17 feet below the lledlment-lenl. Tbe fresh bottocn-depoelt. 
•ar the dam were compoeed ot •Ht, u.nd, and cruel In which were embedded bib ot '-"bold 
eqllipment that bad been it\ cab!M In the CUJ'Oll abon the reaerYOlr prior to the storm. Slopes 
slmilar to or create~ than that at Santa Anita are not WlCOIJllllOll In the oceans. Waft-acUoa dur-
lnc Yiolent l'torm.e, may create SU))elllliona that lnclade rather coarse sand and, on aacJa alopea, 
tMae aoapena1ona may Dow U denalty-currenta. EYldeace that they do la probably alradJ anll-
able In the rapldly crowtnc body ot data on marine lledlmenta. 
Deulty-currents that result from 'fOlcanlc act1Yity tranaport relatlftly couae material be-
~ ol. the method ot entTainment ot the aediment, and becaue hlch aedlmeot-ccmeentratiou are 
fHq1MDUy present on steep elopes. FRAM!: A . PERRET obmened a maM r.tr.t• at Mt. Pelff 
that bad a -an nloclty ol 98 mllea per hlNr for a dlatance ot foar lllilea ¥. Bia obeerfttiona 
1odlcate that t.arse blocka ol lari may be carried .a bed-load on steep mlopea. 
In 1898 UDDEN publl.abed a mecbanlcal analyala ot meanie dust that fell In Norway more 
Ulan 800 miles from lta polnt ol orlgin In Iceland (48]. OnlJ a fraction ot one per ce11t ot tlala sed-
iment WU finer than 18 microns, about ten per cent wu couMr than 125 mlcrona, and practical-
ly none ot It wu luger than 250 microns. The almost complete abHnc:e ot .i-rttcles finer than 18 
micl'CIU may indicate that the material bad been ejected to belghta from which auch fine ..-rttcl .. 
were Wlllble to return to Earth In the time reqll1red for the Mcliment-laden alr-l"ua to tranl 
from Icelaad to Norway. 
Conclulon 
B't1dtmc:e now aftilable abowa clearly that both ~ and atmo.pHrlc deuttJ-arrenta can 
and do tnmport enormou qaaatitiee of fine Mdlmetlt, bat data are not ~ for mak1niJ other 
than "17 rouch eattmatee ot the total wbame ot MCllmeat mond In tb1a manner. Matmrlal de-
pc19ited bJ cleutty-currenta la alolo.t lJrrartabl1 well aortecl, and apparently, atmo.pllerlc de-
poalta are cauldenbly coaner than aqgeoua ones. 
Tbe need for data Uke thoM ptbered at Lake 111...t la great.er tllall lt ... eftr beea. Tbe 
prGtMma that Reh bdormaUoe may help to eoln are not all •cademlc - that laft to *' wttll 
tile slu or the •rtlllc of ..umenta, or tbe orlc1a of loeaa. Denatty-cvrenta rob one ana ot lb 
80tl. buy croi- Oil ot.bera, dlanpt tbe m.achblery of tranaportattan. and Coafl'Ollt the Mtlaa witll 
prGtMma 1a u.e ti.lda o1 -lea, aocJoloa, and bealtll. A.-. dellmity-carnnta cllatrtbate 
...umat Uiat-... ftlwable apace ta reMrt'Olra, laba, and llarbon-.-pace, IDCtdataUy, 
u.t Inc,.._. la importaDc:e u tlle natton becomea more and more dep9adeat 11(11111 tt. Por tile-. 
ud ->' otber -. It la clulnble to obtain a more tboroacb ~ledp ol tllua. 
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